INTRODUCTION
The plane to plane propagation of the sound field away from the source can be described mathematically to be a 2D spatial convolution with a propagation kernel. It is well known that in the Fourier domain this convolution reduces to a simple multiplication by a transfer function. This is equivalent to the Fourier transform of the propagation kernel. In NAH the Fourier transform is implemented as a spatial DFT/FFT of the pressure data measured over a finite area. A requirement introduced by the 2D DFT processing is the need for a regular rectangular measurement grid.
The use of spatial DFT/FFT and multiplication with a transfer function in the spatial frequency domain is computationally very efficient. It does, however, introduce some errors. The implicit introduction of a spatial window causes spectral leakage in the spatial frequency domain. This shows up as "window effects" in the calculation plane. The discrete representation in the spatial frequency domain introduces periodic replica in the spatial domain. This causes "wraparound errors" in the calculation plane.
1 Various techniques have been introduced to reduce these errors. See for example references 2,3 . To the authors' knowledge, however, no holographic reconstruction algorithm, which is optimal in a broad sense, and which avoids the use of spatial DFT processing, has been presented yet. The new SONAH method performs the plane-to-plane transformation directly in the spatial domain rather than via the spatial frequency domain.
THE MODEL
We shall consider measurement set-ups of the type illustrated in Fig. 1 . In this figure a rectangular ( ) co- (the hologram signal). We shall later look at the reconstruction of the sound field in other parallel planes .
However, the source plane is of special interest, since among the planes parallel to the hologram plane, it is the one nearest to the sources and it is located so that the volume between it and the hologram plane is source free. Both of these signals are continuous functions of the two spatial co-ordinates x and y, which define the two-dimensional reduced position vector . 
